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Most Cherenkov experiments focus on detecting a continuous Cherenkov
radiation spectrum, in principle, from the sub-THz/THz range to “soft” X ray.
However, in the recent experiment on the Mainz Microtron MAMI, Germany,
the possibility of detecting quasi-monochromatic Cherenkov peaks was confirmed
using a high-energy electron beam and a thin quartz plate. Such experimental
results were compared with the polarization currents model results, and a fair
agreement was obtained. In the chase for even better agreement between theoretical
and experimental results, it was decided to try out the Geant4 toolkit. Therefore,
this paper aims to present Geant4 obtained results and compare them with both
experimental and polarization currents model’s calculations. The first tryout with
pencil-like electron beams, i.e., conditions used in analytical calculations, gave rather
bad results. However, more realistic Gaussian beams gave much better results, even
comparable to the analytical model results. Moreover, the results obtained for both
beams are significant in drawing conclusions and open many possibilities for future
improvements.

B GosbiinHCTBE 3KCIIEPHMEHTOB C H3/JydeHHeM UepeHKOBa perucTpUpyeTCs Hempe-
DBIBHBIH CIIEKTp, HauWHasi OT YacTOT, OJM3KHUX K TeparepLueBOMy AHMANasoHy, U 3a-
KaH4MBasi MATKUM pPeHTreHOBCKUM. ONHAKO MOCJeAHHH IKCIEePUMEHT, MPOBeAEHHBIN
Ha muxkporpoHe MAMI (Maiinu, [epMaHusi), MOKa3bIBAET, YTO CYLIECTBYET BO3MOXK-
HOCTb PEerucTpally KBa3MMOHOXPOMHBIX MHKOB H3JjyueHHs1 UepeHKOBa € MOMOLIbIO
TOHKOH KBapLeBOH IJIACTHHBl M BbICOKOIHEPreTHUECKHUX 3JEKTPOHOB. DKCIEpPHMEeH-
TajbHble JaHHble OblJIKM CPaBHEHbl C MpPEACKa3aHUSIMH MOLEJNH MOJSIPHU3aLHOHHBIX
TOKOB, M TOJYYeHO HEIJIOXO€e COorJacHe MexXAy HHUMH. s u3ydeHHs] BO3MOKHOCTEH
YJYYIIeHHs] COTJIACOBAHHOCTH pPe3yJbTaTOB 3KCIEpPHMEHTa M TEOPHUH OBLIO pelIeHo
nonpo6oBaTh ucnosb3oBaTh nakeT Geant4. [losTomy mnpexncTaBieHbl AaHHblE Moje-
qupoBanus B Geant4, KOTOpele CPaBHHMBAIOTCS C IKCIEPUMEHTAJbHBIMH U TEOPEeTH-
YeCKHMH pesdysbraTaMd. Ha mepBoM 3Tame HCMoJsib30Basicsi TOYEUHBIH MYy4OK 3JIeK-
TPOHOB IO aHAJOTHH C TEOPETHYECKOH MOJIENbl0, B pe3ysbTaTe He ObLIO MOJyueHO
XOpOIIero corsiacuss Mexay HHMH. Ho mpu ucmosb3oBaHuu 6ojiee peasuCTHUHOTO
my4yka C pacrpeneseHdeM [aycca mosydyeHHble pe3yJsbTaThl OKAa3ajWChb Jyudlle Mpu
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CpaBHEHHHU C TeopeTquCKoﬁ Mozesbio. Bosee TOro, AaHHbIE, NTOJYYE€HHbIE [JI51 060UX
THUIIOB MMYYKOB, BaxXHbl [Jis1 CPAaBHEHHUS U OTKPLIBAIOT MHO2KECTBO BO3MOXKHOCTEH HJist

YJIyUIIeHHUS.
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